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gases be mixed again and then heated, when they reach their temperature of ignition, as at R, they will again combine, releasing chemical energy which must be absorbed thermally. In order that the combination may be complete, the thermal energy must be absorbed from the substance, by some outside body, bringing the mixture again into the condition F. The sum of these processes may be illustrated by the curve RF, although an intermediate passage of some portions of the substance into the condition H is involved.
In the curve hRH is visible a smooth transit of a substance from one thermal condition which is asymptotic to the axis of absolute zero of temperature, to another thermal condition which is asymptotic to an axis at right angles thereto. In the curve BCADEFGH is visible a somewhat similar path of thermal transit, broken by localities of unstable equilibrium, it is true, but terminating in each direction in a smooth curve of stable equilibrium, which is asymptotic to horizontal and vertical axes, respectively. The field visible between these curves is crossed, from curve to curve, back and forth, by the familiar processes of melting, freezing, vaporizing, condensing, combustion and dissociation. The curves themselves represent the even more familiar processes of warming and cooling.
If it be remembered that every substance known, except a few gases rare even in the chemical laboratory, occurs in all of the three physical states: solid, liquid and gaseous, and is subject to chemical dissociation and combination, in endothermic and exothermic processes; and if it be remembered that all these processes, for all these substances, might be represented upon Fig. 8, with no departure from what is already there, except in the number and confusion of lines and in the choice of convenient scales; and if it be further remembered that all the processes for conversions between heat and work, as well as those between heat and chemical energy, may be displayed upon this diagram (though as yet there has been no reason to refer to some of them)—it becomes evident that Fig. 8 places before the eye in comprehensive form a pretty complete picture of the data which are concerned in and essential to a complete understanding of the relationships existing between heat, work and chemical energy. If there be any truth in the hypothesis that heat is indeed a mode of motion, and chemical energy a mode